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R7Rainforest mammal surpriseAmidst a trickle of new species
continually discovered in the heart
of Borneo came a flash of
excitement last autumn when a
World Wildlife Fund camera trap
in an Indonesian national park on
the island photographed an small
fox-like animal of unknown
species, which was published last
month. But before scientists might
identify it, the dark red creature is
already threatened by a proposed
palm oil plantation that would be
the world’s largest.
The camera trap is an everyday
camera armed with infrared
sensors that take pictures
whenever they sense movement in
the forest. The animal was
captured on film twice at night in
the dense forests of Kayan
Metarang National Park in
Kalimantan, Indonesia, inhabited
by one of the most diverse
collections of species in the world.
“We showed the photos of the
animal to locals who know the
wildlife of the area, but nobody
had ever seen this creature
before,” said Stephen Wulffraat, a
biologist who is coordinating
WWF’s research on this species.
“We also consulted several
Bornean wildlife experts and most
were convinced it was a new
species,” Wulffraat said.
The researchers will set cage
traps in the coming months in the
hope of finding out more about
this creature, which is slightly
larger than a domestic cat with
dark red fur and a long, bushy tail.
WWF says the unknown animal
might remain a mystery forever if
its habitat is not adequately
protected. Kayan Mentarang
National Park is located in the
heart of Borneo, a mountainous
rainforest region that is
threatened by a proposed palm
oil plantation that would clear
6,949 square miles — an area
half the size of the Netherlands.
This mountainous region still
holds vast stretches of forest,
where threatened species such as
orangutans and the Borneo bay
cat live, and 14 out of the island’s
20 major rivers originate.WWF says new species have
been discovered there at the rate
of three per month over the past
10 years, making the area one of
the richest on Earth in terms of
biodiversity. In a report released
earlier this year, the WWF said
that much of the island’s wildlife
has yet to be closely studied by
scientists. And the 361 new
species discovered there over the
past decade attest to that.
The new discovery “highlights
the urgent need to conserve the
unique forests in the heart of
Borneo. This creature — whatever
it is — hasn’t been seen since thepictures were taken so it likely
occurs in very low numbers,” said
Ginette Hemley, WWF vice-
president for species
conservation.
WWF’s Heart of Borneo initiative
aims to assist the island’s three
nations — Brunei, Indonesia and
Malaysia — to conserve more than
85,000 square miles of rainforest in
the area.
But the proposed plantation,
funded by the Chinese
Development Bank and a number
of palm oil businesses, would run
through two protected areas, both
located on the Kalimantan border
with Malaysia.
Creating the road network alone
would have a devastating impactTantalizing: Researchers capture a glimpse on camera of a previously unrecog-
nised mammal species in the Bornean rainforest. (Photo: WWF.) 
Low key: Traditional human impact in Borneo has been minimal and largely confined
to the lower altitudes but plantation companies are changing that. (Photo: Empics.)
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What is spliced leader (SL)
trans-splicing? It is an mRNA
maturation process, similar to
intron splicing, which has been
shown to occur in a limited
number of eukaryotes. In SL
trans-splicing, the cell replaces
nucleotides at the 5′ end of some
pre-mRNAs with those of a
special class of small nuclear
RNAs, called SL RNAs. These are
short molecules with two
functionally distinct halves: the 5′
half consists of the leader
sequence that is transferred to a
pre-mRNA, along with the SL
RNA’s methylguanosine cap; the
3′ half contains a binding site for
the Sm protein complex, which
binds many of the RNAs involved
in intron splicing. These two
halves are separated by a splice
donor site, a GT dinucleotide.
Nuclear machinery trans-splices
the leader sequence to splice
acceptor sites (AG dinucleotides)
in the 5′ region of target pre-
mRNAs. As a result, many
mRNAs in SL trans-splicing
species have a common
sequence at the 5′ end. 
How is SL trans-splicing
related to intron splicing? The
mechanism of SL trans-splicing is
very similar to cis- (intron) splicing
(Figure 1). In both cases, the 2′
hydroxyl group of a nucleotide
(usually adenosine) severs the
pre-mRNA backbone at the splice
donor site, freeing the upstream
exon to displace the intron
sequence at the splice acceptor.
In intron splicing, the splice donor
and acceptor sites lie on the same
strand of RNA, separated by the
intron sequence, which contains
the branch point adenosine. For
SL trans-splicing, the splice donor
site of the SL RNA is attacked by
an adenosine between the 5′ end
of the pre-mRNA and its SL
addition site. The region of the
pre-mRNA upstream of the SL
addition site, which is removed
when the leader sequence is
attached, is known as the ‘outron’
— it is ‘outside’ the gene, whereas
introns are ‘inside’.
Strikingly, experiments in the
nematode Caenorhabditis elegans
demonstrated that the relative
location of the donor and
acceptor sites is sufficient to
determine whether a splice
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Figure 1. The leader sequence (yellow box) of an SL RNA is attached to the first exon
(orange box) of a pre-mRNA by a trans-splicing reaction. 
The outron of the pre-mRNA and the intron-like portion of the SL RNA form a ‘Y’
branched byproduct, similar to the lariat structure formed during intron splicing. The
2,2,7-trimethylguanosine cap structure (or ‘Cap 4’ in trypanosomes) found on SL RNAs
and trans-spliced mRNAs (blue circles) differs from the 7-methylguanosine caps typi-
cally found on mRNAs (red circles). These caps impart novel properties to trans-spliced
messages.
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Current Biologyon the forests, wildlife, and
indigenous people of this
area, WWF warns. It is not
necessary to use this area as
there is already a total of
2.3 million hectares of idle or
derelict land available for
palm oil plantations in
Kalimantan, an area greater
than the proposed plantation,
WWF points out.
In addition, oil palm is not
recommended for planting in
areas more than 200 metres
above sea level, because of
low productivity at these
levels. The plantations are
also recommended to be
restricted to areas with an
incline of less than 30 per
cent. But most of the heart of
Borneo border area is
between 1,000 and 2,000
metres high, with infertile,
shallow soils and steep
slopes. Such rugged terrain
means that the risk of erosion
is high.
WWF explains that
“although it makes little
economic sense to plant palm
oil in the uplands, the
plantation companies would
have access to timber, which
they would fell and sell as
part of the plantation
preparation process. This
could be extremely lucrative
and there is evidence that
some companies have
applied for palm oil plantation
licences in the past with this
in mind.”
Malaysia’s oil palm
plantations cover 40 per cent
of its cultivated land and it is
the world’s largest producer
and exporter of palm oil and
Indonesia has also embarked
on a major plantation
programme. Despite the
Indonesian government’s
assurance that the project
would not harm the
environment, WWF insists
that development of palm oil
plantations should follow
strict sustainable and
environmental principles
which exclude the destruction
of forests of high social and
biological importance.
